Retinoic Acid Inhibits Adipogenesis Modulating C/EBPβ Phosphorylation and Down Regulating Srebf1a Expression.
Adipogenesis comprises a complex network of signaling pathways and transcriptional cascades; the GSK3β-C/EBPβ-srebf1a axis is a critical signaling pathway at early stages leading to the expression of PPARγ2, the master regulator of adipose differentiation. Previous work has demonstrated that retinoic acid inhibits adipogenesis affecting different signaling pathways. Here, we evaluated the anti-adipogenic effect of retinoic acid on the adipogenic transcriptional cascade, and the expression of adipogenic genes cebpb, srebf1a, srebf1c, pparg2, and cebpa. Our results demonstrate that retinoic acid blocks adipose differentiation during commitment, returning cells to an apparent non-committed state, since they have to be newly induced to adipose conversion after the retinoid is removed from the culture medium. Retinoic acid down regulates the expression of the adipogenic genes, srebf1a, srebf1c, pparg2, and cebpa; however, it did not down regulate the expression of cebpb, but it inhibited C/EBPβ phosphorylation at Thr188, a critical step for the progression of the adipogenic program. We also found that RA inhibition of adipogenesis did not increase the expression of dlk1, the gene encoding for Pref1, a well-known anti-adipogenic factor.